We determined biovars and serotypes of 154 isolates of Cryptococcus neoformans from clinical and environmental sources from different areas of Spain. All clinical isolates belonged to C. neoformans var. neoformans. Serotypes showed an irregular distribution. C. neoformans var. gattii serotype B was isolated from necropsy specimens from goats with pulmonary disease.
sexual patient. The non-HIV-infected patients included recipients of organ transplantation as well as patients with hematological malignancies or solid tumors. A total of 110 strains from Central and South American countries were obtained from colleagues. They originated from Buenos Aires, Argentina (44 strains), Brazil (8 strains from Porto Alegre, 8 strains from Curitiba, and 28 strains from Rio de Janeiro), and Cuba (22 strains from Havana). All of the isolates were of clinical origin except one animal isolate from Cuba. C. neoformans serotype A strains ATCC 90112 and RV56164, serotype B strain RV 20185, serotype C strains RV45978 and NCPF 3170, and serotype D strain RV68038 were used as controls.
Strains were grown on niger seed (Guizotia abyssinica) agar medium and Pal's medium with sunflower seeds (Helianthus annuus) (31) . In both media, the production of brown-pigmented colonies due to the activity of phenoloxidase was observed. Positive urease tests, auxanograms for sugars, and sensitivity to cycloheximide (Auxocolor; Sanofi, Pasteur, Paris, France) were all characteristic of the C. neoformans isolates. The biovariety study was performed by culturing the isolates in CGB medium and noting their ability to use glycine as a unique source of carbon (19, 32) . Disks impregnated with D-proline and D-tryptophan on carbon base agar were used for the study of these D-amino acids as unique sources of nitrogen (9, 26) . The change of color of the CGB medium or growth of the strains in the presence of D-proline and D-tryptophan was assessed after 48 to 72 h of incubation at 25°C. Serotyping was performed by a slide agglutination procedure using polyclonal antibodies obtained from the immunization of male New Zealand White rabbits with heat-killed cells from the reference strains of serotypes A, B, C, and D. The method proposed by Evans (12, 13) with modifications was used for rabbit immunization. The rabbits were inoculated with daily doses of C. neoformans for 3 weeks, with progressively higher concentrations (10 6 , 10 7 , and 10 8 CFU/ml) given each week, after jugular catheter insertion into the superior vena cava. Blood samples for determining the serum titers were obtained through the same catheter. One prophylactic dose of cloxacillin was given intramuscularly before surgery. Sera were absorbed with heterologous cells at 37°C for 2 h and left overnight at 4°C. After centrifugation, the supernatants were tested for the presence of antibodies by the slide agglutination test. The Crypto Check agglutination test (Iatron Labs Inc., Tokyo, Japan) (16, 17) was applied to 108 isolates for quality control of the procedure.
All isolates were urease positive and also gave a positive reaction for phenoloxidase in the niger seed and Pal's media. There was a complete agreement among the three methods used for determining the biovariety, and the biovars correlate with the serotypes. This was the first epidemiological survey performed in Spain on the prevalence and geographical distribution of the biovarieties and serotypes of C. neoformans. As in other European countries in which epidemiologic studies of C. neoformans have been carried out, C. neoformans var. neoformans is the cause of cryptococcosis in HIV-infected patients and other immunocompromised hosts. Until now, in Spain, no isolates of C. neoformans var. gattii have been observed in humans, but this variety has been isolated from goats with cryptococcosis suffering from severe pulmonary disease (1). This finding suggests that the autochthonous distribution of serotype B of C. neoformans is not limited to tropical and subtropical areas but also includes areas with temperate climates, such as Spain, Portugal, and Italy (23, 24) . There seems to be a relationship between the distribution of five species of Eucalyptus, including E. blakelyi, E. camaldulensis, E. gomphocephala, E. rudis, and E. tereticornis (11, 27, 28) and C. neoformans var. gattii isolates. Most of these Eucalyptus species are found in some Spanish geographical locations, but no isolates of C. neoformans var. gattii have been previously identified (6) . In Europe, there have been a few reports in which autochthonous human isolates of C. neoformans var. gattii have been described (18, 25) . The three methods used for the differentiation of the two varieties were accurate, and the results were in agreement. All isolates of the C. neoformans var. gattii assimilated D-proline and Dtryptophan and grew in CGB medium; therefore, any one of these methods could have been used. The assimilation test for D-amino acids is easy to perform and less expensive than growth in CGB medium.
Serotype A is prevalent in clinical specimens in Spain, but serotypes D (29%) and AD (9%) are frequent and predominant in some areas (Fig. 1) . This pattern also occurs with the environmental isolates, with serotypes D and AD frequently occurring. These data are consistent with the relative prevalence of serotype D in some areas of France and Italy (8, 15, 33 Currently, studies using molecular biology techniques are in progress to establish the genomic DNA patterns of C. neoformans and thus obtain a better understanding of the epidemiology of cryptococcosis in Spain.
